The cellular and molecular pathology of the motor system in hereditary spastic paraparesis due to mutation of the spastin gene.
Hereditary spastic paraparesis (HSP) is a genetically heterogeneous disorder, the most common cause of which is mutation of the spastin gene. Recent evidence suggests a role for spastin in microtubule dynamics, but the distribution of the protein within the CNS is unknown. The core neuropathology of HSP is distal degeneration of the lateral corticospinal tract and of fasciculus gracilis, but there are few neuropathological studies of cases with a defined mutation. We aimed to determine the distribution of spastin expression in the human CNS and to investigate the cellular pathology of the motor system in HSP due to mutation of the spastin gene. Using an antibody to spastin, we have carried out immunohistochemistry on postmortem brain. We have demonstrated that spastin is a neuronal protein. It is widely expressed in the CNS so that the selectivity of the degeneration in HSP is not due to the normal cellular distribution of the protein. We have identified mutation of the spastin gene in 3 autopsy cases of HSP. Distal degeneration of long tracts in the spinal cord, consistent with a dying back axonopathy, was accompanied by a microglial reaction. The presence of novel hyaline inclusions in anterior horn cells and an alteration in immunostaining for cytoskeletal proteins and mitochondria indicates that long tract degeneration is accompanied by cytopathology in the motor system and may support a role for derangement of cytoskeletal function. All 3 cases also demonstrated evidence of tau pathology outside the motor system, suggesting that the neuropathology is not confined to the motor system in spastin-related HSP.